RNA-Seq analysis of frontal cortex and cerebellum from 5XFAD mice at early stage of disease pathology.
The pathogenesis of Alzheimer's disease (AD), especially the early events of AD pathology, remains unknown because of the complexity of AD and limitation of analysis methods. Transcriptome analysis has provided comprehensive insights to investigate the complex cellular activity in brain, but the transcriptome profiles from AD patients with microarray have generated discordant results. Here, for the first time, we performed transcriptome analysis of frontal cortex and cerebellum in 7-week-old 5XFAD transgenic mice (before extracellular amyloid plaque deposits) using high-throughput RNA-Seq analysis. Specific functional annotations were identified with differentially expressed genes (DEGs) of frontal cortex (a typically vulnerable region of AD pathology) and cerebellum (a typically non-vulnerable region of AD pathology). Cardiovascular disease-related genes were significantly found in down-regulated DEGs of frontal cortex, and mitochondrial dysfunction-related genes were evident in down-regulated DEGs of cerebellum. Additionally, we found RNA variants at the nucleotide level in transgenic mice compared with non-transgenic mice. Our results indicate that both frontal cortex and cerebellum in 5XFAD transgenic mice show specific pathological processes in the early pathophysiology of AD.